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Mechanical Properties and Numerical Simulation
Analysis of Large Diameter Cast—in—place Pile
on Artificial High Steep Slope
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Abstract: In order to study the mechanical and bearing characteristics of large—diameter cast—in—place pile in
high and steep slope section, the mechanical performance and numerical simulation analysis of large diameter

cast—in—place pile in high and steep slope section are carried out. Using the finite element software of MADAS
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GTS to establish the finite element analysis model, the influence of vertical load, pile length, slope gradient
and pile diameter on the bearing behavior of pile foundation system is studied, and it is concluded that the
increase of vertical load will increase the bearing capacity of pile foundation, however, when the displacement
is allowed, the factor determining the bearing capacity of pile foundation is the friction of pile body; enlarging
the length of pile can effectively reduce the settlement and horizontal displacement of pile foundation, and
embedding pile foundation into rock stratum can control the settlement of pile foundation to a greater degree and
reduce the internal force of pile foundation at the same time; pile foundation is selected on the small slope, so
that the pile foundation can better carry out the load; the variation of pile diameter cannot transform the stress of
pile foundation largely, and it will cause the consumption of resources, so in the actual project, it is not
recommended that to increase the diameter of pile foundation to improve the bearing capacity of pile foundation.

Keywords: High steep slope; Large diameter cast —in —place pile; Mechanical properties; Numerical

Simulation
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Table 1 Physical and mechanical parameters of artificial high steep slope
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Fig.1 Geometric dimension of finite element model (m)
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Fig.2 Axis side view of mesh generation
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Fig.3 Comparison of settlement displacement of pile foundation

under different vertical loads
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Fig.4 Settlement displacement dDiagram of pile top under

different vertical loads
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Fig.5 Comparison of horizontal displacement of pile foundation

under different loads
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Table 2 Model parameters of finite element comparative analysis
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SJO1~05 1000~3000 18 25 1.0 8 120 C30
SJO6~12 1000 8~20 25 1.0 8 120 C30
SJ13~18 1000 18 25~45 1.0 8 120 C30
SJ19~27 1000 18 25 1.0~1.8 8 120 C30
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Fig.6 Comparison of pile friction under different loads
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Fig.7 Comparison of axial force of pile foundation

under different loads
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Fig.8 Settlement displacement diagram of each pile foundation

with different pile lengths

KL/ m
L9 A AN [ TBU TR (o B 5

Fig.9 Settlement displacement diagram of pile top with

different pile lengths
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Fig.10 Comparison of horizontal displacement of each pile

foundation with different pile lengths
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Fig.11 Comparison of friction force of each pile foundation with

different pile lengths
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Fig.13 Comparison of settlement displacement of each pile

foundation under different slopes
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Fig.14 Comparison of horizontal displacement of each pile

foundation under different slopes
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Fig.15 Comparison of friction force of Pile Foundation under

different slopes
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Fig.16 Comparison of axial force of each pile foundation under

different slopes
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Fig.17 Comparison of settlement displacement of each pile

foundation with different pile diameters
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Fig.18 Comparison of horizontal displacement of each pile

foundation with different pile diameters
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Fig.19 Comparison of friction force of each pile foundation with

different pile diameters
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Fig.20 Comparison of axial force of each pile foundation with

different pile diameters
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